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ABSTRACT

The stratigraphic framework and Quaternary geologic history of east-central Long Island Sound are repealed 
by high-resolution seismic-reflection profiles and vibracores, supplemented by information from previous studies in 
the Sound and surrounding areas. Seven sedimentary units are identified in the seismic profiles: (1) coastal-plain 
strata of Late Cretaceaous age, (2) stratified glacial drift of Pleistocene age, (3) end-moraine deposits of 
Pleistocene age, (4) till of Pleistocene age, (5) lower glacial lake deposits of late Pleistocene age, (6) upper 
lacustrine and fluvial deposits of late Pleistocene to Holocene age, and (7) marine deposits of Holocene age.

The fluvial preglacial drainage pattern has been modified by glacial erosion, but is readily reconstructed. It 
is marked by a major north-trending drainage divide that precludes a previously suggested major through-rowing 
river in Long Island Sound. To the west of the divide, the valleys of the three south-flowing tributaries cut in 
coastal-plain sediments and bedrock and three north-flowing valleys cut entirely in coastal-plain strata, join an 
apparently west-flowing trunk stream. The drainage system east of the divide is obscured in seismic records by 
younger gas-charged sediments, but one major southeast-flowing tributary valley can be identified. These valleys 
were fluvially cut during times of lower sea level in the Tertiary and early Pleistocene(?) by streams flowing south 
from Connecticut and north from Long Island. Pleistocene glaciers modified the drainage system by over deepening 
the valleys, especially along the axis of the west-flowing trunk stream, where three closed depressions were formed 
and by making them more U-shaped.

Stratified drift, till, and end-moraine deposits were deposited over a modified fluvial landscape during the 
Pleistocene ice advances. As the last ice (late Wisconsinan) retreated, meltwater was trapped north of the end 
moraines in the deep valleys of the Sound, forming glacial lakes that later coalesced to form one glacial lake. 
Extensive laminated, fine-grained lake sediments, mostly silty clay, were deposited throughout the area. The upper 
part of the lake clay interfingers with and was covered by coarser lake deposits, presumably derived from glacial 
and post-glacial fluvial sediments to the north. The deposits that overlie the lake clays show a transition from lake 
bottom to deltaic to fluvial environments. This transition suggests that the main lake basin drained and the lake 
level lowered, although smaller, localized lakes may have persisted until the marine transgression. As se? level 
rose, estuarine sediments were deposited in channels on the exposed parts of the fluvial-deltaic surface, but 
subsequent wave action reworked the uppermost fluvial and estuarine sediment and glacial drift, smoothing the sea 
floor. During Holocene time, as much as 20 m of marine sediments were deposited atop the marine unconformity.

INTRODUCTION

A detailed, high-resolution, seismic-reflection 
survey was conducted in east-central Long Island 
Sound (figs. 1 and 2) by the U.S. Geological Survey, in 
cooperation with the Connecticut Geological and 
Natural History Survey, Department of Environmental 
Protection. The cruise took place in 1983 aboard the 
R/V Asterias. In addition, the U.S. Minerals 
Management Service provided funds to the State of 
Connecticut to obtain vibracores in the area. A total 
of 656 km of seismic profiles and three cores were 
collected to determine the Quaternary stratigraphy 
and history of the area. Trackline spacing was 
approximately 1.6 km between lines perpendicular to 
the coast and approximately 4.4 km between lines 
parallel to the coast. The maps in this report adjoin 
similar ones for eastern Long Island Sound (Lewis and 
Needell, 1987).

Previous work in central Long Island Sound 
primarily addressed the morphology of the top of the 
crystalline bedrock and coastal-plain strata, and the 
near-shore distribution of glacial and postglacial 
deposits. Oliver and Drake (1951) presented th° first 
bedrock map of Long Island Sound. Later, Tafcg and 
Uchupi (1967) further described the surface of the 
bedrock and Grim and others (1970) mapped the 
surface of the crystalline bedrock and coastal-plain 
strata. Prior to this mapping, a fluvial origin for the 
lowland occupied by Long Island Sound had been 
suggested by Dana (1890), Veatch (1906), and Fuller 
(1914), and this suggestion was shared by Grim and 
others (1970).

Hollick (1893) and other early researchers 
speculated that Long Island Sound was once occupied 
by a glacial lake. Later Newman and Fairbridge (1960) 
presented additional suggestions of a glacial lake in 
Long Island Sound. However, the first direct evidence



(lake clay) for this glacial lake was collected in Block 
Island Sound (Frankel and Thomas, 1966; Bertoni and 
others, 1977). Flint and Gebert (1976) and Williams 
(1981) discussed the distribution of submerged 
Pleistocene deposits along the Connecticut coast. 
Williams (1981) also discussed the distribution of 
bottom sediments in central Long Island Sound. 
Overviews of the geology of Long Island Sound have 
been presented by Grim and others (1970), Gordon 
(1980), and Williams (1981).

We have prepared similar maps to the ones 
presented here for Pleistocene deposits in Block Island 
Sound (Needell and Lewis, 1984) and Eastern Long 
Island Sound (Lewis and Needell, 1987). In these 
reports, we discussed the surface morphology of the 
bedrock and coastal-plain sediments and the 
distribution, thickness, and morphology of glacial 
deposits, including sediments related to the glacial 
lake in Long Island Sound, and postglacial deposits.
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GEOLOGIC SETTING

Most of the bedrock beneath east-central Long 
Island Sound is believed to be composed of 
metamorphic and igneous rock of pre-Mesozoic age. 
The bedrock geologic map of Connecticut (Rodgers, 
1985) shows that the Connecticut coast north of the 
study area is underlain by Paleozoic granitic and 
gneissic rocks of the Appalachian orogen. The bedrock 
surface dips southward from the Connecticut coast 
(Grim and others, 1970) and drill holes have penetrated 
granitic gneiss at about 330 m below sea level beneath 
north-central and northeastern Long Island (de Laguna, 
1963; Pierce and Taylor, 1975).

Coastal-plain strata, composed of 
unconsolidated and semi-consolidated gravel, sand, silt 
and clay of Late Cretaceous age, are present along the 
north shore of Long Island (Fuller, 1914; Suter and 
others, 1949; de Laguna, 1963). These strata 
unconformably overlie the bedrock beneath the Sound 
but are not present on the Connecticut coast adjacent 
to the study area (Grim and others, 1970).

Glacial drift unconformably overlies bedrock in 
southern Connecticut and coastal-plain strata along 
the north shore of Long Island. The glacial drift forms 
two drift sheets, one of pre late-Wisconsinan age and 
one of late Wisconsinan age (Donner, 1964; Sirkin, 
1971, 1976, 1982; Mills and Wells, 1974). Two belts of 
end moraines cross southern New England (Schafer and 
Hartshorn, 1965). The outermost moraine belt extends 
from central and southeastern Long Island eastward to 
Georges Bank (east of fig. 1); it marks the maximum 
seaward extent of ice at the last glacial maximum. 
The inner belt of end moraines lies along the north 
shore of Long Island, Fishers Island, coastal Rhode 
Island, the Elizabeth Islands and Cape Cod. Less 
prominent recessional moraines probably lie between 
the two major moraines in eastern Long Island (Sirkin, 
1982). Several small moraine segments have been 
recognized along the coast of Connecticut and in 
northern Long Island Sound just south of Branford and 
Clinton, Conn. (Flint and Gebert, 1976; Goldsmith, 
1982).

METHODS

High-resolution seismic-reflection profiles 
(fig. 2) were obtained using an EG&G Uniboom 
seismi'c profiling system. Seismic signals were 
generated every 0.5 second and were ban dp ass-filtered 
between 400 and 4,000 Hz. The signals were recorded 
on an EPC facsimile recorder using a 0.25 second 
sweep rate. Vertical resolution on the profiles 
generally ranged from 1 to 2 m. Tracklines were run 
at an average ship speed of five knots. Ship position 
was determined using loran-C navigation and fixes 
were recorded every five minutes and at course 
changes.

Three cores (fig. 2) were collected using the 
Alpine Ocean Seismic Survey Vibracorer , which is 
capable of collecting a core 9 cm in diameter and up 
to 9 m in length in water depths up to 60 m. The 
vibracorer uses a pneumatic impacting piston vibrator 
on top of core pipe fitted with a core liner to 
penetrate the sediments.

U.S. Coast and Geodetic Survey Bathymetric 
Map 0808N-53 (U.S. Department of Commerce, 1967), 
published at a scale of 1:125,000, was used as the base 
map for this study. This map was also used to provide 
the bathymetry shown in figure 2.

Major acoustic reflectors and units were 
identified on the basis of their acoustic signal and 
inferred correlation to stratigraphic control available 
in and adjacent to the study area. Velocity data for 
the sediments is scarce and of variable quality (Tuttle 
and others, 1961); we assumed that the compressional- 
wave velocities of the sediments are as follows: 1,500 
m/s for water and sediments inferred to be of 
Holocene age, 1,800 m/s for sediments inferred to be 
of Pleistocene age, and 2,500 m/s for sediments 
inferred to be coastal-plain strata of Late Cretaceous 
age.

Some parts of the study area are underlain by 
gas-charged sediments. The gas is probably biogenic 
methane produced in fine-grained sediment by the 
decay of organic matter. In these areas, labelled "GAS 
NO DATA" on the maps (figs. 5-13), the top of the gas- 
bearing sediments produces a characteristic pattern of 
a strong reflection and scattering of seismic energy 
(small pockets of gassy sediments are present on the 
profile in fig. 3E). Lower seismic reflectors in these 
areas are obscured and map units could not be 
identified.

SEA-FLOOR TOPOGRAPHY

East-central Long Island Sound has a generally 
smooth sea floor (fig. 2). The sea floor gradually 
deepens southeastward from the Connecticut coast to 
the central portion of the Sound, which lies 25-30 m 
below present sea level. The sea floor slopes more 
steeply northward from the Long Island coast. A 
relatively flat area just north of Roanoke Point is 
flanked by two elongate depressions parallel to the 
coast, one open to the west and the other to the 
northeast. The depression that occupies the southwest 
corner of the study area is more than 45 m below sea 
level. Its morphology and its appearance on seismic 
profiles suggest that the western third of this 
depression is being scoured by modern currents.

The use of trade names is for descriptive purposes 
only and does not imply endorsement by the U.S. 
Geological Survey or the Connecticut Geological and 
Natural History Survey.



STRATIGRAPHY

Photographs and matching line drawings (fig. 3) 
illustrate our interpretations of the seismic-reflection 
profiles. Crystalline bedrock (fig. 3, unit Pz) is the 
oldest stratigraphic unit that can be recognized on the 
profiles. Where detected, the surface of this bedrock 
forms acoustic basement and a prominent, continuous, 
but irregular reflector. The south-dipping bedrock 
surface can be traced seaward from the Connecticut 
coast, where it occurs at the sea floor; the surface has 
comparable relief both onshore and offshore. Drill 
holes on north-central and northeastern Long Island 
have penetrated granitic gneiss at about 330 m below 
sea level (de Laguna, 1963; Pierce and Taylor, 1975). 
We thus infer that the bedrock beneath east-central 
Long Island Sound is similar to the Paleozoic gneissic 
and granitic bedrock along the adjacent Connecticut 
coast and beneath northern Long Island.

In the southern two-thirds of the study area, 
energy from our seismic system did not penetrate to 
crystalline bedrock. In this area, the bedrock is 
overlain by a stratigraphic unit that is characterized 
by a strong surface reflection and by the local 
presence of nearly continuous, subhorizontal internal 
reflectors. We infer that this unit (fig. 3, unit Ku) 
represents coastal-plain sediments of Cretaceous 
age. Near the margins of the coastal-plain strata 
where these strata are thin, the bedrock surface 
(fig. 3, unconformity uf3) can be traced for a short 
distance beneath the coastal-plain sediments, but we 
were not able to map the bedrock surface where it lies 
under thicker coastal-plain deposits. Similar relations 
between coastal-plain deposits and crystalline bedrock 
have been observed throughout the inner shelf of 
southern New England (Grim and others, 1970; O'Hara 
and Oldale, 1980; Needell and Lewis, 1984).

A prominent acoustic reflector (fig. 3, 
unconformity uf2) is present at the top of coastal-plain 
strata and, where coastal-plain strata are absent, at 
the top of the crystalline bedrock. This unconformity 
is continuous, but highly irregular. It represents a 
composite surface formed originally by fluvial erosion 
that was later modified by glacial processes.

Glacial drift unconformably overlies the 
crystalline bedrock and coastal- plain strata. The drift 
includes outwash, till, ice-contact stratified drift, 
drift deformed by overriding ice, and glacial lake 
deposits. The drift is subdivided according to its 
acoustic character, stratigraphic position, and relation 
to onshore geomorphic features. The composition of 
the drift units is inferred from limited core data and 
from analogy to similar deposits above sea level.

Outwash and ice-contact stratified drift (unit 
Qd, figs. 3C, 3D, and 3G) is characterized by 
conformable, subhorizontal internal reflectors. It is 
probably composed chiefly of sand and gravel, with 
lesser amounts of silt and clay.

Till (unit Qt, fig. 3) and end-moraine deposits 
(unit Qtm, fig. 3D) are recognized by a well-defined 
upper reflector that obscures the underlying 
reflections. Where internal reflectors can be seen 
they are highly irregular and discontinuous. As 
inferred from similar deposits on land, till is mostly 
large clasts in a sandy to clayey matrix. End-moraine 
deposits are composed of till, stratified drift, and 
incorporated interglacial and preglacial sediments, 
much of which has been deformed by overriding ice. 
Both till and end-moraine deposits form positive relief 
features. We mapped end-moraine deposits where the 
relief is clearly an extension of onshore end moraines, 
and till where the detailed morphology is less certain.

The glacial lake deposits are divided into two 
units. The lower unit (unit Qgl, fig. 3) is characterized

by acoustically laminated internal reflectors that 
mimic the topography of the underlying deposits- Core 
data from nearby areas (Lewis, Colman, and Needell, 
unpub. data) and previous studies (Frankel and Tvomas, 
1966; Bertoni and others, 1977) indicate that the lower 
glacial lake deposits are composed primarily of 
laminated (probably varved) silt and clay, with local 
lenses of coarser sediment.

The upper unit (unit Qlf, fig. 3) shows a 
transition in character; near its base it commonly 
exhibits prograding, gently to steeply dipping internal 
reflections that are inferred to represent deltaic 
deposition. The deltaic facies is commonly discordant 
or unconformable with the laminations in the 
underlying lower glacial lake unit, but locally the 
foreset bedding of the deltaic facies passes smoothly 
into bottomset laminations in the lower glacial lake 
unit. The upper lacustrine unit becomes progressively 
more fluvial in character near its top, showing cut- 
and-fill structures and short, chaotic internal 
reflections. Locally, the contact between the fluvial 
and deltaic facies shows rollover structures that are 
indicative of the transition from topset to foreset 
bedding. Core data (fig. 4) suggest that the upper part 
of the lacustrine and fluvial deposits are composed 
mostly of sand, with lesser amounts of silt. Although 
the upper lacustrine and fluvial unit probably 
represents the full transition from glacial to non- 
glacial deposition, we have included this unit with the 
glacial drift because of its close association with the 
lake basin and with the lower glacial lake unit.

The uppermost part of the lacustrine and fluvial 
unit locally is marked by minor, filled channels that 
are truncated by the marine unconformity (um) (figs. 
3B, 3D, 3G). The fill in these small channels is too 
small to map, but is probably correlative with the 
fluvial and estuarine unit mapped farther east (unit 
Qfe of Needell and Lewis, 1984; Lewis and Needell, 
1987). Previous work (O'Hara and Oldale, 1980) 
indicates that the channel-fill deposits are composed 
of fluvial gravel and sand; estuarine sand, silt, and 
clay; and freshwater and saltwater peat. In contrast 
to the areas farther east, however, channeling in the 
upper part of the lacustrine and fluvial unit in east- 
central Long Island Sound is minor, and no well-defined 
fluvial unconformity exists between the this unit and 
the marine unconformity.

The marine unconformity (um, fig. 3) is 
represented by a strong, continuous, subhorizontal 
reflector. It is overlain by Holocene marine sediments 
(unit Qhm, fig. 3), which make up the bulk of th° post­ 
glacial deposits. They exhibit persistent, subhorizontal 
internal reflectors. These flat-lying sediments cover 
most of the study area (fig. 5) and were cored in three 
places (fig. 4). They are composed mostly of silty clay 
and silty sand, but they contain zones of fine-grained 
sand and shell material.

Submerged beach deposits (figs. 3B and 3C) 
contain flat-lying to gently dipping internal re factors 
that are truncated by a dipping reflector with positive 
relief that represents the paleoshoreface. The beach 
deposits are thought to be composed primarily of sand 
and gravel. Their distribution is extremely limited and 
they are not used as a map or stratigraphic unit here.

DEPTH TO CRYSTALLINE BEDROCK AND 
SUBMERGED COASTAL-PLAIN STRATA

The morphology of the glacially modified fluvial 
unconformity (uf2) and the distribution of units below 
the unconformity (fig. 6) shows that coastal- plain 
strata overlie bedrock in most of east-central Long 
Island Sound. Where not obscured by gas, the coastal- 
plain strata can be traced to within 6.5 km of the



Connecticut coast. Remnants of the coastal-plain 
strata probably extend below the gassy area southeast 
of Branford, Conn. The preservation of coastal-plain 
sediments throughout most of the east-central part of 
the Sound contrasts with their limited preservation in 
areas farther east (Lewis and Needell, 1987). In 
addition, the coastal-plain strata in the east-central 
part of the Sound do not form a prominent north- 
facing cuesta as they do farther east.

Three major valleys cut in bedrock and coastal- 
plain strata (figs. 6 and 7) trend southward away from 
the Connecticut coast seaward of Branford. The 
largest and westernmost of these three valleys is 
floored by bedrock to about two-thirds of the way 
across the Sound. Three corresponding coastal- plain 
valleys trend northward away from the Long Island 
coast. These six major valleys deepen to 200 m below 
present sea level under the south-central part of the 
Sound. There they converge in a west-trending trunk 
valley that was glacially overdeepened. Three 
bedrock-floored, closed depressions that are about 220 
m below sea level lie along the axis of this former 
trunk valley. North-trending interfluves as shallow as 
40-50 m below present sea level separate the major 
valleys. East of the six major valleys and the three 
closed depressions, another interfluve forms a 
prominent north-south divide across the Sound from 
Roanoke Point, Long Island to Branford. East of this 
divide and southwest of Guilford, Conn, a single 
bedrock-floored valley can be traced about 16.5 km 
south from the Connecticut coast. It deepens 
southward to at least 200 m, but it cannot be traced 
farther south because of overlying gas-charged 
sediments. The Roanoke Point-Branford divide thus 
separates west-deepening valleys from southeast(?)- 
deepening valleys, both of which are more than 200 m 
deep; the lowest point on the divide is less than 130 m 
below present sea level (fig. 6).

The general morphology of the unconformity 
shown in figure 6 is clearly fluvial in nature, and the 
drainage system related to this surface can be readily 
reconstructed (fig. 7). Just as clearly, the surface has 
been modified by glacial erosion, as evidenced by the 
overdeepened, U-shaped valleys and the closed 
depressions. Because post-glacial (and probably 
interglacial) drainage development before the marine 
transgression was minor, we infer that the basic fluvial 
character of this surface was established in preglacial 
time. Therefore, the fluvial system shown in figure 7 
is inferred to represent the pre-glacial drainage 
pattern. Glacial modification of the unconformity 
that defines this drainage pattern clearly occurred, but 
was not sufficient to obscure its basic fluvial 
character.

THICKNESS AND DISTRIBUTION OF 
GLACIAL DRIFT

The glacial drift that unconformably overlies 
the crystalline bedrock and coastal-plain strata is 
present in almost all of east-central Long Island 
Sound. The aggregate thickness of the drift is as much 
as 180 m (fig. 8).

Deposits of outwash and ice-contact stratified 
drift (Qd) generally occur in the preglacial valleys cut 
into bedrock and coastal-plain strata (figs. 3C and 
3D). These local deposits of drift are usually buried by 
glacial lake deposits but appear at or near the sea 
floor off Guilford, Conn, and Mattituck Hills on Long 
Island (fig. 5).

The end-moraine deposits (Qtm) are offshore 
extensions of end moraines that occur along the 
northern shore of Long Island (fig. 9). These deposits 
are as much as 40 m thick. Till (Qt) as much as 40 m

thick is scattered across the Sound and gene-ally 
overlies interfluves and the upper walls of valleyr cut 
in bedrock and coastal-plain strata. Till preferentially 
occurs in areas less than about 130 m below sea level 
(fig. 9). In two locations near the Connecticut shore, 
till is exposed at the sea floor, and in one location near 
Long Island, end-moraine deposits are exposed (fig. 
5). Some deposits mapped as till, especially near the 
Connecticut coast, may be part of small end morrines 
whose morphology is not known well enough to identify 
as morainal. Flint and Gebert (1976) reported offshore 
extensions of the Madison and Old Saybrook moreines 
in the areas underlain by gassy sediments sout1! of 
Branford and Guilford. Alternatively, some of the till 
may form drumlins, especially near the Connecticut 
coast.

The glacial lake deposits (units Qgl and Qlf), the 
most extensive deposits within the glacial drift, fill 
the valleys in the bedrock and coastal-plain strata. 
The lower glacial lake deposits are thickest (as much 
as 150 m) over the valleys; they thin or are absent over 
interfluves and terminate against till south of 
Guilford, and against end-moraine deposits north of 
Long Island (fig. 10). The upper lacustrine and fluvial 
deposits, as much as 50 m thick, overlie the lower 
glacial lake deposits everywhere except soutl" of 
Guilford, and locally near the Long Island coast (fig. 
11). The distribution of the upper unit appears to be 
related to the shape of the underlying bedrock and 
coastal-plain surface. The thickest upper lacustrine 
and fluvial deposits occur over depressions in the 
former trunk valley, and the deposits thin considerably 
over the divide north of Roanoke Point (fig. 7).

DEPTH TO THE MARINE UNCONFORMITY

The surface of the glacial deposits (fig. 12) is 
primarily a wave-cut feature formed during the 
postglacial <, marine transgression. This rrurine 
unconformity (um) generally cuts the glacial d"ift, 
most commonly the upper lacustrine and fluvial 
deposits. To the extent that the upper lacustrine and 
fluvial deposits represent glacial conditions, figure 12 
represents the depth to glacial deposits as well as the 
depth to the marine unconformity.

The marine unconformity is preserved beneath a 
cover of Holocene marine sediments throughout most 
of the study area. Only in some near-shore locations 
are Holocene marine sediments absent so that glrcial 
sediments are exposed (fig. 5) and the msrine 
unconformity forms the sea floor. The wave-cut 
surface is relatively smooth, but several aspects of its 
morphology appear to be expressions of pre-exirting 
topography. In the northern two-thirds of the study 
area, the marine unconformity deepens from northwest 
to southeast, from Branford, Conn, toward Roanoke 
Point on Long Island. The rough outlines of several 
underlying bedrock and coastal-plain interfluves are 
preserved in the wave-cut surface, despite glrcial 
deposition and cutting of the marine unconformity in 
this area. In the southern third of the study area, the 
wave-cut surface deepens more steeply away from the 
Long Island coast, and it mimics the shape of the 
underlying moraine. North of Roanoke Point, the 
underlying coastal-plain divide is clearly reflected in 
the shape of the marine unconformity.

THICKNESS AND DISTRIBUTION OF 
POSTGLACIAL DEPOSITS

The postglacial sediments comprise fluvial and 
estuarine sediments that were deposited prior to and 
during the marine transgression, beach deposits formed 
during the marine transgression, and post-transgressive



marine sediments. As discussed earlier, the fluvial and 
estuarine deposits (unit Qfe of Needell and Lewis, 
1984; Lewis and Needell, 1987) were extensively 
eroded during the marine transgression and are 
preserved only as localized remnants. Beach deposits 
are also extremely localized; neither type of deposit is 
mappable at the scales we have used.

The Holocene marine sediments (unit Qhm) 
make up most of the postglacial deposits and are by 
far the most extensive. They cover almost all of the 
study area (fig. 5) and they are as much as 20 m thick 
(fig. 13). The thickness of the postglacial sediment 
appears to correlate with the morphology of the wave- 
cut surface of the glacial drift (fig. 12): Holocene 
marine deposits are thickest over lows in the drift 
surface and thinnest over highs.

LATE CENOZOIC GEOLOGIC HISTORY

During Tertiary to early Pleistocene time, 
streams eroded valleys in crystalline bedrock and 
coastal-plain strata in the area of present Long Island 
Sound. Fluvial erosion could only have occurred in this 
area during times when sea level was considerably 
lower than at present; several such times have been 
suggested locally (Flint, 1963) or globally (Vail and 
others, 1977). The location of Tertiary drainage was 
probably influenced by pre-Late Cretaceous bedrock 
valleys inland of the overlap of Cretaceous deposits 
(Flint, 1963; McMaster and Ashraf, 1973).

Much of the morphology of the preglacial 
fluvial system is preserved in the prominent 
unconformity atop the bedrock and coastal-plain 
strata. West of Roanoke Point on Long Island, streams 
flowing south from Connecticut and north from Long 
Island joined a west-flowing trunk stream that headed 
on the Roanoke Point-Bran ford divide. This divide 
separated the well-defined west-flowing trunk stream 
from southeast- or east-flowing drainage, whose 
detailed configuration is obscured by gas-charged 
sediments. The Roanoke Point- Branford divide is a 
prominent morphologic feature that precludes previous 
suggestions of a major through-flowing drainage 
(either eastward or westward) in Long Island Sound 
(Dana, 1890; Veatch, 1906; Fuller, 1914; Grim and 
others, 1970; Williams, 1981).

During the Pleistocene, glaciers advanced 
across the Sound at least two times, and possibly more 
(Sirkin, 1982). Glaciers modified the pre-existing 
fluvial topography by overdeepening some of the 
north-south tributaries and making them more U- 
shaped, and by carving closed depressions along the 
axis of the west-flowing trunk stream west of the 
Roanoke Point-Bran ford divide. In general, however, 
the fluvial character of the erosion surface is clearly 
preserved, indicating that glacial modification of the 
surface was not severe. Rather than glaciers carving 
the lowland in Long Island Sound, the pre-existing 
fluvial topography may have strongly influenced the 
flow of the ice, as has been suggested to the east 
(O'Hara, 1981).

During the late Wisconsinan the last of the 
glaciers crossed the Sound and advanced across Long 
Island, reaching its terminal position, which is marked 
by a series of end moraines that lie across north- 
central Long Island and continue to the east on Block 
Island, Martha's Vineyard, and Nantucket Island. As it 
retreated, this ice also formed an inner series of end 
moraines extending from western Long Island to Cape 
Cod. The Roanoke Point Moraine (Sirkin, 1982) is a 
segment of this inner belt of end moraines; it lies 
along the north shore of Long Island, and portions of 
this moraine extend into the Sound in the study area 
(fig. 9).

As a result of the ice advances, subaerial and 
subaqueous drift was deposited in the Sound. Outwash 
and ice-contact stratified drift was deposited on valley 
floors and walls in some places. Drift composed 
mostly of till was deposited atop interfluves and upper 
valley walls of the bedrock and coastal-plain valleys in 
much of the east-central Sound. Some of both the till 
and outwash probably predate the last ice. As the ice 
continued to retreat, meltwater trapped between the 
ice and the end moraines formed lakes that eventually 
coalesced to form one large glacial lake that probably 
extended throughout Long Island Sound. Thick deposits 
of glaciolacustrine silt and clay (Qgl) were deposited 
throughout the lake. These lake-bottom deposits were 
subsequently covered by coarser lacustrine, deltaic, 
and fluvial sediments (Qlf), possibly carried to the 
Sound by major outwash streams. The outlets of the 
glacial lake are not known, but the lake may have been 
continuous with the lake in Block Island Sound, which 
probably drained eastward through Block Mand 
Channel (Needell and Lewis, 1984).

The fluvial character of the top of the upper 
lacustrine and fluvial unit (Qlf) indicates that prior to 
the marine transgression, at least parts of Long hland 
Sound were subaerially exposed. However, in contrast 
to areas farther east, the upper surface of the lake 
beds was not channeled or incised to a significant 
degree. Braided streams were probably migrating 
across an aggrading, fluvial surface. The difference 
between this situation and the incised channels farther 
east may simply be due to a greater sediment supply 
from sources such as the Connecticut River, resulting 
in aggradation rather than incision. Alternatively, the 
difference may be due to a shorter interval of time 
between the end of lake conditions and the marine 
transgression in east-central Long Island Sound.

Shallow channels in the upper part of the 
lacustrine and fluvial deposits were filled with 
estuarine sediments as sea level rose. The uppermost 
fluvial and estuarine deposits and some of the older 
glacial drift were reworked during the transgrersion, 
and the sea floor was smoothed. Since the marine 
transgression, a blanket of relatively homogeneous, 
flat-lying marine sediments was deposited. Reworked 
sediment from eastern Long Island Sound (Lewis and 
Needell, 1987) and modern riverine contributions are 
the likely sources of this sediment. Modern currents 
are locally reworking the Holocene marine deposits.

In general, Quaternary sedimentation in east- 
central Long Island Sound has tended to fill and srrooth 
the pre-existing topography. All of the glacial units 
are thicker over the inferred pre-glacial valleys, and 
the deposition of each unit produced progressively less 
relief over the basins in which previous units were 
deposited. The post-glacial marine transgression 
further smoothed the post-glacial topography, and, 
except in areas of local tidal scour, Holocene marine 
deposition has continued the trend of filling in the 
bathymrtic lows. Nevertheless, a muted remnant of 
pre-Quaternary morphology is preserved in the present 
bathymetry, in that the sea floor slopes more steeply 
northward from Long Island than it does southward 
from Connecticut.
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